Prostate cancer in Canada of men being diagnosed with prostate cancer of whom a significant proportion are at little risk of having a life-threatening disease during their lifetime. 4 
Risk factors

Age
Age is a well-known, significant risk factor for prostate cancer, and although precancerous lesions have been detected in men under the age of 40, 5 it is not until the age of 50 that the incidence rate rises sharply ( Figure 3) . 1 In fact, the incidence of prostate cancer increases faster with age than that of any other major cancer. 1 The rate of prostate cancer diagnosis in Canada is approximately 100 per 100 000 men aged 50 to 54, 500 per 100 000 men aged 60 to 64 and greater than 700 per 100 000 men over the age of 80. 1 Prostate cancer theoretically may result, among other factors, from an increase in oxidative stress as a result of aging, but supportive evidence is lacking. 6 
Family history
Following the first report of familial aggregation of prostate cancer in 1956, 7 several epidemiologic studies on family history as a risk factor have shown an increased risk of prostate cancer for brothers and sons of men with the disease. 7, 8 Men whose fathers or brothers had prostate cancer are typically diagnosed 6 to 7 years earlier than men with no family history of the disease (Table 1) . 9 Men who have 3 or more relatives with prostate cancer have a 35% to 45% risk of developing prostate cancer (Table 1) . Men whose fathers had prostate cancer before age 60 years have a 20% chance of developing the disease, compared with 8% for men without a similar history ( Table 1) . The risk is slightly greater for men whose brothers had prostate cancer than for those whose fathers had the disease. More than 40% of the cases in men diagnosed with prostate cancer before the age of 55 years may be due to heredity (Table 1) . It has also been noted that the age at diagnosis is 6 years younger in men with hereditary prostate cancer than those who did not inherit the disease. This compares with a 20-year difference between other inherited cancers (such as ovary, breast, and colon) compared to the sporadic cases of the same cancers. A study of 44 788 pairs of twins listed in the Swedish, Danish and Finnish twin registries found that inherited genetic factors make a minor contribution to susceptibility to most types of neoplasms, including prostate cancer, and indicated that environment played the principal role in causing sporadic cancers. 10 Thus, environmental factors may also be of importance in families with hereditary prostate cancer. Early-detection bias may account for some of these findings; however, most studies of family history and prostate cancer were conducted before the widespread use of PSA screening. 6 
Genetics
Approximately 5% to 10% of cases of prostate cancer may be caused by inherited dominant susceptibility factors. Thirty percent to 40% of early onset disease may also be attributed to these factors. 8 High penetrance and low penetrance susceptibility genes are likely to be involved. More than a half dozen chromosome loci that may contain such genes have been mapped. 9 More recent genome-wide association studies have established robust associations of common variants at five genetic loci with prostate cancer. 11, 12 Genome-wide scans identified single nucleotide polymorphisms associated with higher risk (20% to 50%) in various loci, especially 8q24, 17q12 and 12q24. Specific genes for which there is some evidence of a causal relationship to prostate cancer include those that code for the enzyme 5-alpha-reductase (5AR), which converts testosterone to dihydrotestosterone (DHT), androgen receptors and their variants, growth factors, and tumour suppressor genes. Some evidence suggests that the breast cancer susceptibility gene, BRCA, also influences prostate cancer risk. 13 
Race
The risk of prostate cancer is dramatically higher among African-American men than in men of any other race.
14 For the period 2001 to 2005, racespecific incidence rates in the United States ranged from 248.5 per 100 000 for blacks, 156.7 per 100 000 for whites, 138.0 per 100 000 for Hispanics, 93.8 per 100 000 for Asian/Pacific Islanders, and 73.3 per 100 000 for American/ Alaskan Natives (Table 2). 14 African-American men are also more likely to be diagnosed at an advanced stage, 15 and are twice as likely to die of prostate cancer than white men (59.4 per 100 000 for blacks and 24.6 per 100 000 for whites). 13, 14 Race-related differences in prostate cancer risk may reflect multiple factors associated with race. 7, 16 Whittemore et al. showed that African-American men have a higher intake of dietary fat, and that this could contribute to their higher risk. 17 By contrast, Japanese men consume a relatively low-fat diet. 17 Access to proper health care and other socioeconomic factors may place African-Americans at a higher risk for poorer disease outcomes than white men but does not explain the higher incidence rate. 18 
Diet
In a review of 23 published case-control studies that examined the relationship between prostate cancer and dietary fat, over 50% reported a statistically significant relationship or trend towards significance. 19 Others have shown that the risk of prostate cancer progression to an advanced stage is greater in men with a high-fat diet. 20 Although the data on the association between obesity and prostate cancer incidence are contradictory, obesity has been consistently associated with an increased risk of prostate cancer aggressiveness and mortality. 21 Higher intakes of calcium and dairy products, a major source of dietary calcium, are reported to increase the risk of prostate cancer. 22 
Hormonal and sexual factors
High testosterone levels, vasectomy and history of frequent sexual activity have been studied, but not found to increase risk of prostate cancer. 23 
Smoking
Smoking may not increase the risk of prostate cancer, but new evidence suggests it may encourage tumour growth in prostate cancer patients. Recent reports have found that smoking at the time of diagnosis, compared with never smoking, was associated with a significant increase in risk of prostate cancer-specific mortality. 24 
Chemical exposure
People exposed to certain chemicals such as pesticides and herbicides may have higher-than- 
Micronutrients
Studies have found a number of micronutrients that appear to reduce the risk of prostate cancer, including soy (isoflavones), green tea and tomatoes (lycopene). 16, 23 A recent review of study data from SELECT (the Selenium and Vitamin E Cancer Prevention Trial), showed that selenium and vitamin E supplements, taken either alone or together for an average of five years, did not prevent prostate cancer. 26 Previous studies had suggested otherwise.
27-29
Diagnosis, treatment and quality of life
The use of the PSA blood test has resulted in significant increases in the number of men who are diagnosed at both a younger age and at an early stage of the disease. Initial reports from two large, randomized trials designed to assess the effect of PSA screening yielded conflicting results. 30, 31 In the U.S. Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial, Andriole et al. reported no mortality benefit from combined screening with PSA testing and digital rectal examination (DRE) during a median follow-up of 11 years. 30 In contrast, the European Randomized Study of Screening for Prostate Cancer (ERSPC) trial reported a 20% relative reduction in the risk of death from prostate cancer at a median follow-up of 9 years for men who underwent PSA screening without DRE. 31 This translates to an absolute reduction of about 7 prostate cancer deaths per 10 000 men screened. PSA-based screening was also associated with a high risk of overdiagnosis. The ERSPC investigators therefore cautioned that the introduction of populationbased screening must take into account population coverage, overdiagnosis, overtreatment, quality of life, cost and cost-effectiveness. 31 As with other forms of cancer, being diagnosed with prostate cancer leads to anxiety, but not to the same extent in every patient. 32 Previous studies have documented that approximately one-third of all cancer patients will experience significant levels of distress associated with diagnosis, which warrants psychosocial treatment. 33 Anxiety among cancer patients may heighten as the disease progresses or as treatment becomes more aggressive. 34 Patients who have problems communicating with their loved ones and physicians are more at risk of developing anxiety. 34 Carlson et al. reported that some 30% of prostate cancer patients met the criteria for general distress in the clinical range. 33 Balderson and colleagues reported that of 94 men with prostate cancer who were seeking psychological support, 38% met the criteria for severe psychological distress. 35 Lintz et al. reported higher levels of anxiety in men younger than 65 years of age with prostate cancer. 36 Several instruments have been developed to help identify men with high anxiety, including the Memorial Anxiety Scale for Prostate Cancer (MAX-PC), 37 the Hospital Anxiety and Depression Scale (HADS) 38 and, more recently, the State-Trait Anxiety Inventory (state version) (STAIState). 39 In a recent STAI-State study, 28% of prostate cancer patients at the pre-treatment stage were classed as "high anxiety", but the level of anxiety decreased significantly post-treatment. Those treated with prostatectomy reported less depression than those treated with radiotherapy. 39 Hervouet et al. also found that patients who initially received surgery were less likely to report clinical levels of depression and fatigue while those patients who initially received radiotherapy had higher levels of depression, anxiety and fatigue and were more likely to report clinical levels of depression and fatigue. 40 Health-related quality of life (HRQOL) outcomes have been shown to differ among radical prostatectomy, external beam radiation therapy and brachytherapy. In a study of 580 men with localized prostate cancer, urinary control and sexual function were better after external beam radiation therapy. Both forms of radiation caused more bowel dysfunction, while brachytherapy resulted in more obstructive and irritative symptoms. 41 In a recent study of 212 patients with localized prostate cancer, those who underwent brachytherapy experienced worse global health scores and a trend toward lower functional-scale and symptom-scale scores in the first year following operation compared with those who underwent radical prostatectomy. 42 However, these scores improved in all subsequent years of follow-up. Only diarrhea was temporarily worse in the second year following brachytherapy compared with radical prostatectomy. Mean total IPSS and QOL scores were not significantly different between the two groups.
Stress and anxiety after receiving a diagnosis of prostate cancer may trigger cardiovascular events. 43 Fang reported that men were at a 50% elevated risk of fatal cardiovascular events in the year after diagnosis and a 30% greater risk of a nonfatal event. Events were most likely in the first week after diagnosis and in younger men and those without cardiovascular risk factors. 43 It has been recommended that clinicians attempt early detection of patients at risk of high levels of anxiety and depression after prostate cancer diagnosis. 39 Recommendations have also been made to target interventions at treatment decision-related distress for all men and to offer in-depth psychosocial support for those who experience ongoing difficulties. 44 Cancer-specific psychological distress also appears to be related to changes in PSA levels, and this distress influences treatment strategies. Physicians should seek to involve their patients and partners in treatment decision making concurrent with decision and psychological support. 44 At present, there are insufficient data to recommend for, or against, screening for prostate cancer in men at average risk for developing the disease. 30, 31 Screening for and treating disease at an early stage has been proposed to reduce the risk of dying of prostate cancer; however, there is insufficient evidence to determine whether screening for prostate cancer reduces the number of deaths. According to the recent European Randomized Study of Screening for Prostate Cancer, 1410 men would need to be screened and 48 additional cases of prostate cancer would need to be treated to prevent one death from prostate cancer. 31 Interestingly, prostate biopsy might predispose to higher mortality rates. 45 Gallina et al. showed prostate biopsy to be associated with higher overall mortality than that observed in men unexposed to biopsy, and that the risk of death at 120 days after biopsy increases with age and Charlson comorbidity index (120-day mortality after biopsy was 1.3% v. 0.3% in controls). 45 The certainty of this association, however, remains to be proven. In the ERSPC, no deaths were attributed to biopsy. 31 Radical prostatectomy has been clearly shown to be superior to no treatment in reducing prostate cancer mortality and overall mortality in a randomized trial performed in Sweden. 46, 47 In this largely unscreened population, the reducion in diseasespecific mortality as a result of radical prostatectomy was greatest among patients younger than 65 years. A survival advantage has also been shown for the addition of radiotherapy to androgen ablation for men with high-risk prostate cancer. 48 Among 875 patients with locally advanced or high-risk local prostate cancer, those who underwent local radiotherapy in addition to endocrine treatment experienced half the 10-year prostate cancer-specific mortality rate, and substantially decreased overall mortality, compared with those who received only endocrine treatment. 48 Moreover, there is increasing literature that provides information on risk factors for cancer progression. More men are seeking treatment and thus living with possible short-and long-term side effects of such treatment. 41 Existing treatments, although potentially curative, can have side effects that can affect the quality of life among prostate cancer patients. 49, 50 Some experts feel that the single most important factor in determining an individual's optimal treatment strategy should be the patient's individual preference in association with possible side effects and complications of treatment. 51 It has been estimated that over 800 articles addressing prostate treatment and the quality of life of the patient have been published. 32 In a study by Crawford and colleagues, 42% of patients defined effective treatment as one that extended expected survival, or delayed disease progression, whereas 45% indicated that effectiveness meant the preservation of the quality of life. 52 Several studies have noted that, although the majority of patients are concerned when asked about side effects, the issue has little impact on their final treatment decision. 53 Patient-education materials on early-stage prostate cancer treatment have also been shown to be biased toward active treatment and do not contain comprehensive information about side effects and their potential impact on quality of life. 54 Incontinence and impotence are by far the most commonly stated factors when making prostate cancer treatment decisions. Whereas incontinence appears to influence the decisions of approximately half of patients, impotence is reported less often. 53 FeldmanStewart et al. found that urinary and bowel functions were the only 2 factors ranked important by greater than 50% of patients. 55 Furthermore, fewer than 20% of men ranked sexual function as 1 of the top 3 factors important to their decision, despite 32% mentioning that it was important to them. 55 
The economic burden
The economic burden of this disease is substantial and has increased because of the PSA era. Grover et al. estimated the total economic burden of the disease in a cohort of 5.8 million Canadian men between 40 and 80 years old. 56 According to their projections, prostate cancer would be diagnosed in an estimated 701,491 men (12.1%) over their lifetimes. Direct medical costs would total $9.76 billion or $3.89 billion when discounted 5% annually. The authors concluded that these data emphasize the need to define which treatment is the most effective in reducing the morbidity and mortality associated with this form of cancer. 56 In 2000, the total medical expenditure for prostate cancer treatment in the United States was $1.3 billion -a 30% increase over the total expenditure for 1994. 57 Wilson and colleagues demonstrated that financial burden related to prostate management over 5 years is substantial and that, on average, annual costs are $7740 and range from $5843 for watchful waiting to $12 590 for androgen deprivation therapy. 58 Cumulative mean cost over 5.5 years for all risk groups was $42 570. Watchful waiting cost the least ($32 135), whereas the highest costs were associated with androgen deprivation therapy ($69 244). 58 With an estimated 24 700 Canadian men being diagnosed with prostate cancer and 4300 dying because of it, 2 an effective prostate cancer prevention strategy could substantially reduce overall cancer-related costs. However, given the natural history of treated prostate cancer, the implementation of such a program would require an inexpensive medication with substantial cancer-risk reduction in order to be cost-effective. 59 Svatek et al. recently demonstrated that chemoprevention with finasteride may be cost-effective when taking into consideration adjustments for the impact on the quality of life in high-risk populations such as men with highgrade prostatic intraepithelial neoplasia, or men with a family history of the disease. 60 This model found that chemoprevention with finasteride increased quality-adjusted life years (QALYs) by 74 per 1000 men (29 days per individual). 60 While this gain appears small, it is not insignificant according to Wright and Weinstein, who showed that a 1-month gain in life expectancy is considered large. 61 By comparison, cost-effective modeling for tamoxifen in breast cancer chemoprevention (a strategy that is not widespread in Canada) found tamoxifen to increase survival outcomes by 42 days for women aged 50 and 27 days for women aged 60.
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Future challenges
The clinical and economic burden of prostate cancer in Canada is substantial, and is rising. Studies indicate that prostate cancer will be diagnosed in over 14% of Canadian men and will be fatal in 3% to 4% of cases. Epidemiologic studies have provided, and continue to provide, valuable data on the risks associated with the development of prostate cancer. A diagnosis of cancer carries a significant burden, and a reduction in the risk of prostate cancer could be very valuable to society. A better understanding of the interplay of the genetic and environmental factors will allow for the design of new therapeutic strategies to abet the progression of prostate carcinogenesis.
It is intuitive to think that early detection of prostate cancer will lead to earlier and more effective therapy; however, there is limited evidence to support this statement. Future studies to help clarify the relationship between histologic and clinically evident prostate cancer and the true effect of PSA screening on prostate cancer mortality are necessary.
